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SEQUENCE LISTING 

<110> Merck & Co., Inc. 

<120> HCV RNA-DEPENDENT RNA POLYMERASE 

<130> 21471 POT 

<150> 60/535,708 
<151> 2004-01-09 

<160> 28 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 571 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified HCV NS5B 



<400> 1 



Met 


Ser 


Met 


Ser 


Tyr 


Thr 


Trp 


Thr 


Gly 


Ala 


Leu 


He 


Thr 


Pro 


Cys 


Ser 


1 








5 










10 










15 




Pro 


Glu 


Glu 


Glu 


Lys 


Leu 


Pro 


He 


Asn 


Pro 


Leu 


Ser 


Asn 


Ser 


Leu 


Leu 








20 










25 










30 






Arg 


Tyr 


His 


Asn 


Lys 


Val 


Tyr 


Cys 


Thr 


Thr 


Thr 


Lys 


Ser 


Ala 


Ser 


Leu 






35 










40 










45 








Arg 


Ala 


Lys 


Lys 


Val 


Thr 


Phe 


Asp 


Arg 


Met 


Gin 


Val 


Leu 


Asp 


Ser 


Tyr 




50 










55 










60 










Tyr 


Asp 


Ser 


Val 


Leu 


Lys 


Asp 


He 


Lys 


Leu 


Ala 


Ala 


Ser 


Lys 


Val 


Thr 


65 










70 










75 










80 


Ala 


Arg 


Leu 


Leu 


Thr 


Met 


Glu 


Glu 


Ala 


Cys 


Gin 


Leu 


Thr 


Pro 


Pro 


His 










85 










90 










95 




Ser 


Ala 


Arg 


Ser 


Lys 


Tyr 


Gly 


Phe 


Gly 


Ala 


Lys 


Glu 


Val 


Arg 


Ser 


Leu 








100 










105 










110 






Ser 


Gly 


Arg 


Ala 


Val 


Asn 


His 


He 


Lys 


Ser 


Val 


Trp 


Lys 


Asp 


Leu 


Leu 






115 










120 










125 








Glu 


Asp 


Ser 


Glu 


Thr 


Pro 


He 


Pro 


Thr 


Thr 


He 


Met 


Ala 


Lys 


Asn 


Glu 




130 










135 










140 










Val 


Phe 


Cys 


Val 


Asp 


Pro 


Thr 


Lys 


Gly 


Gly 


Lys 


Lys 


Ala 


Ala 


Arg 


Leu 


145 










150 










155 










160 


He 


Val 


Tyr 


Pro 


Asp 


Leu 


Gly 


Val 


Arg 


Val 


Cys 


Glu 


Lys 


Met 


Ala 


Leu 










165 










170 










175 




Tyr 


Asp 


He 


Thr 


Gin 


Lys 


Leu 


Pro 


Gin 


Ala 


Val 


Met 


Gly 


Ala 


Ser 


Tyr 








180 










185 










190 






Gly 


Phe 


Gin 


Tyr 


Ser 


Pro 


Ala 


Gin 


Arg 


Val 


Glu 


Phe 


Leu 


Leu 


Lys 


Ala 






195 










200 










205 








Trp 


Ala 


Glu 


Lys 


Lys 


Asp 


Pro 


Met 


Gly 


Phe 


Ser 


Tyr 


Asp 


Thr 


Arg 


Cys 




210 










215 










220 










Phe 


Asp 


Ser 


Thr 


Val 


Thr 


Glu 


Arg 


Asp 


He 


Arg 


Thr 


Glu 


Glu 


Ser 


He 


225 










230 










235 










240 
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ryj. 


TV ■v~/-T 


.n,-LCL 


V-» !=» 


OCX 


XlCLL 


Pro 


Vj -L Li. 


Glu 


Ala 


His 


Thr 


Ala 


lie 


His 


Ser 






























255 




Xj611 


T'Trr* 
JL XiX 


vj J. U. 


Airg 


Leu 


Tyr 


V dX 


\:fxy 


Gly 


Pro 


Met 


Phe 


Asn 


Ser 


Lys 


Gly 








z 0 u 










265 










270 








Tli3r 


Cys 


vj j.y 


Tyr 


Arg 


Arg 




Arg 


Ala 


Ser Gly Val 


Leu 


Thr 


Thr 






9 "7 R 
Z / D 










9 R n 

z, 0 \J 










285 










ixie L. 




Asn 


Tiir 


XXti 


± IIX 


v-y s 


Tyr 


Val 


Lys 


Ala 


Leu 


Ala 


Ala 


Cys 




0 0 n 
z y u 










0 Q c: 
z y O 










300 










Jjys 




Ala 


variy 


X X6 


Tl <=» 
XXc? 


Ala 


Pro 


Thr 


Met 


Leu 


Val 


Cys 


Gly Asp Asp 






















315 










■3 0 n 
^Z U 


Lgu. 


xra 1 


vaj. 


j_ j.e 


Ser 


oXU 


Ser 


^xn 


Gly Thr 


Glu Glu Asp 


vjXU 


Arg 


Asn 










0 










*5 "2 n 










"5 

0 0 D 




XjSU, 




TV n =1 
ii±a 


jriie 


Thr 


vjXU 


Al a 

AX a 




Thr 


Arg 


Tyr 


Ser 


AX a 


Pro 


Pro 


Gly 








"2 A n 
0 4i U 










AR 
J 4tO 










350 






Asp 


Pnro 


Pro 


Aarg 


Pro 




Tyr 


Asp 


Leu 


tjxU 


Leu 


lie 


Thr 


Ser 


Cys 


Ser 






"5 c: 1^ 
J D D 










.3 D u 










R 

-J DO 








Seir 


Asn 


T 7!=! T 


Seir 


vax 


AX a 


Leu 


o-xy 


Pro 


vjXH 


Gly Arg 


Arg 


Arg 


Tyr 


Tyr 




T n 










■D "7 c 










380 












Tlix" 


A3rg 


Asp 


Pro 


Txir 


± liX 


±rX iJ 


Tl 

xxe 


AjLa 


Arg 


Ala 


A J- a 


Trp 


Glu 


inr 


"5 Q c: 










"5 Q n 

J i7 U 










395 










Ann 

4tU u 


\Ts» 1 
Va.X 


Axg" 






Pro 


vax 


Asn 




m 

Trp 


Leu 


Gly Asn 


Tl 0 

xxe 


lie 


Gin 


Tyr 










4t U O 










410 










415 






PiTO 




J. J. c:: 


Trp 


AXcx 


Arg 




Val 


Leu 


Met 


Thr 


His 


Phe 


Phe 


Ser 








4i Z U 










425 










430 






Tl CI 


Xjeu 




in. _L d 


OXIl 


Asp 


JL AIX 


T 

Leu 


Asp 


Gin 


Asn 


Leu 


Asn 


Phe 


Glu 


Met 






4k J O 










^ u 










445 








iyr 


vj juy 




V dJ- 


j-y-^ 


Oc:X 


V CLJ_ 


Oc^x 


Pro 


Leu 


Asp 


Leu 


Pro 


Ala 


lie 


He 




A c; n 










arc; 

41: D D 










460 










VjtX U. 




T 

Leu 


rl j_ s 


vrXy 


Leu 


Asp 


Al a 
AX a. 


Phe 


Ser 


Leu 


His 


Thr 


Tyr 


Thr 


Pro 


/I 










A "7 n 

41: / u 










475 










480 


JtlJLS 




Leu 


1I1J7 


Arg 


Va.X 


Al a 


oex 


Ala 


Leu 


Arg 


Lys 


Leu 


Gly Ala 


Pro 










Aft R 
4tC50 










490 










495 






Leu 




iT-J- d. 


ixp 


Lys 


Ser 




Ala 


Arg 


Ala 


Val 


Arg 


Ala 


Ser 


Leu 








500 










505 










510 






lie 


Ser 


Arg 


Gly 


Gly 


Arg 


Ala 


Ala 


Val 


Cys 


Gly Arg 


Tyr 


Leu 


Phe 


Asn 






515 










520 










525 








Trp 


Ala 


Val 


Lys 


Thr 


Lys 


Leu 


Lys 


Leu 


Thr 


Pro 


Leu 


Pro 


Glu 


Ala 


Arg 




530 










535 










540 










Leu 


Leu 


Asp 


Leu 


Ser 


Ser 


Trp 


Phe 


Thr 


Val 


Gly Ala 


Gly 


Gly 


Gly Asp 


545 










550 










555 










560 


lie 


Tyr 


His 


Ser 


Val 


Ser 


Arg 


Ala 


Arg 


Pro 


Arg 













565 570 

<210> 2 
<211> 571 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified HCV WS5B 
<400> 2 

Met Ser Met Ser Tyr Thr Trp Thr Gly Ala Leu He Thr Pro Cys Gly 
15 10 15 
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Pro 


Glu 


Glu 


Glu 
9 n 


Lys 


Leu 


Pro 


He 


Arg 


Phe 


His 


Asn 


Lys 


Val 


Tyr 


Ser 


Arg 


Ala 


Lys 


Lys 


Val 


Thr 


Phe 

RR 

D D 


Asp 


Tyr 


Asp 


Ser 


Val 


Leu 


Gin 


Asp 


Val 












1 n 








TV 

Arg 


Leu 


Leu 


Tnr 


V CtX 


urX LL 


VjX u. 


Ser 


Ala 


Lys 


Ser 
inn 


Arg 


Tyr 


Gly 


Phe 


Ser 


Arg 


Arg 


Ala 


Val 


Asn 


His 


He 

ion 
xZ u 


Glu 


Asp 
1 n 

JLO u 


Gin 


His 


Thr 


Pro 


He 


Asp 


Val 


Phe 


Cys 


He 


Asp 


Pro 


Thr 


Lys 


JL4lD 










1 R n 
XD u 








V d J. 


lyr 


'D'y-r>> 
JtrX KJ 


Asp 

X D D 


Leu 




V ClX 


Tyr 


Asp 


He 


Ala 
1 Rn 

X o u 


Gin 


Lys 


Leu 


Pro 


Gly 


Phe 


Gin 


Tyr 


Ser 


Pro 


Ala 


Glu 
9 nn 


Trp 


Gly 

Z X u 


Ser 


Lys 


Lys 


Asp 


Pro 

9 1 R 
Z XD 


Met 


Phe 


Asp 


Ser 


Thr 


Val 


Thr 


Glu 


Arg 


O O 
Z Z D 










9 n 
Z J u 






lyr 






L.y&> 


oex 

9 /I R 


Leu 


irX D 


Ctl -n 
VjXli 


Leu 


Thr 


Glu 


Arg 
9 

Z D u 


Leu 


Tyr 


Val 


Gly 


Gin 


Ser 


Cys 

9 7 R 


Gly 


Tyr 


Arg 


Arg 


Cys 
9Rn 

Z 0 u 


Ser 


Met 
9 Q n 

z ^ u 


Gly 


Asn 


Thr 


Met 


Thr 

9 Q R 

Z ^ 3 


Cys 


Lys 


Ala 


Ala 


Gly 


He 


Val 


Asp 


Pro 












O X u 






j_Jtr LL 


V CL J. 


V Cli 


X X t: 


otJX 

7 9 R 
J> Z D 


VjrX U. 


Q 1" 

O tiX 


VjXii 


Leu 


Arg 


Ala 


Phe 


Thr 


Glu 


Ala 


Met 


Asp 


Leu 


Pro 
*^ R 

ODD 


Arg 


Pro 


Glu 


Tyr 


Asp 
J 0 u 


Ser 


Asn 
"3 "7 n 


Val 


Ser 


Val 


Ala 


Leu 

•3 T 
0 /D 


Asp 


Leu 


Thr 


Arg 


Asp 


Pro 


Thr 


Thr 


Pro 


385 










390 






Val 


Arg 


His 


Ser 


Pro 

405 


Val 


Asn 


Ser 


Ala 


Pro 


Thr 


He 
420 


Trp 


Val 


Arg 


Met 


He 


Leu 


Leu 
435 


Ala 


Gin 


Asp 


Thr 


Leu 
440 



Asn 


Pro 


Leu 


Ser 


Asn 


Ser 


Leu 


jxie u 


9 R 
Z 3 










n 






irix 


Tnr 


06x 


Arg 


osx 




o6xr 


Leu 










A R 








Arg 


VaX 


r*l Tl 


■^Ta 1 
VO.X 


Leu 


Asp 


al a 

AX a. 


XlXS 








^ n 










Lys 


Arg 


7\ 1 -3 

AX a 


TV 1 "a 

Axa 


Ser 


Lys 


vax 


Ser 






/ 0 










0 U 


a 1 a 


Cys 


Ala 

AX a 


Leu 


Thr 


Pro 


Pro 


rixs 




Q n 














vjxy 


A J. a 


Lys 


tjXU 


vax 


Arg 


Ser 


Leu 


1 n 
XUD 










1 1 n 
XXU 






Arg 


Ser 


vax 


Trp 


UtXU 


Asp 


Leu 


Leu 










IOC 

XZD 








Thr 


Thr 


Tl 

xxe 


Meu 


TV 1 -a 

Axa 


Lys 


Asn 


CjXU 








1 /I n 

X4!:U 










vjxy 


r*l -VT- 


Lys 


Lys 


Pro 


al a 
AX a 


Arg 


Leu 






ICC 
xdd 










Xo U 


Arg 


vax 


Cys 


VjXU 


Lys 


Fie u 


Axa 


Leu 




1 7 n 
J. / u 










1 "7 R 
X / O 




Lys 


A 1 => 
i^xa 


Tl 

xxe 


jyieii. 


t?xy 


Pro 


Ser 


Tyr 


1 Q R 
Xo o 










1 on 

X27 u 






Arg 


\/al 
vax 


Asp 


±rne 


Leu 


Leu 


Lys 


Ai a 

AXcl 










9 n R 

Z U D 








vjjJLy 


Jrne 


Ser 


Tyr 


Asp 


inr 


Arg 


Cys 








220 










Asp 


Tl 0 

xxe 


Arg 


Thr 


Glu 


VjXU 


Ser 


Tl 0 

xxe 






0 n: 
Z J D 










Z4U 


n 1 n 


71 1 a 


Arg 


Thr 


Val 


Tl 

xxe 


rlXS 


oSx 




0 c: n 
Z D U 










0 c n 
z O D 




ijxy 


Pro 


jxie u 


Thr 


Asn 


Ser 


-Lys 


* r^l -vr 

vxxy 


OCR 

zoo 










9 "7 n 
z / u 






Arg 


TV 1 •!» 

Axa 


Ser 


Gly Val 


Jrne 


Thr 


Thr 










285 








Tyr 


Tl » 

± j.e 


Lys 


Ala 


Leu 


TV 1 -a 

AX a 


TV 1 ■= 

AX a 


Cys 








300 










VcLX 




Leu 


Val 


Cys 


f^l \r 

vjxy 


Asp 


Asp 






1 1 R 
J XD 










0 z u 




Asn 


VjjXU 


Glu 


Asp 


VjXU 


Arg 


Asn 




J> J> u 










"3 "5 R 
J> 0 D 




Thr 


Arg 


Tyr 


Ser 


Ala 


Pro 


Pro 


r*l 

oxy 


AR 










"5 R n 






Leu 


ti±U 


Leu 


He 


Thr 


Ser 


Cys 


Ser 










365 








Ser 


Arg 


(jrXy 


Arg 


Arg 


Arg 


Tyr 


pne 








380 










He 


Thr 


Arg 


Ala 


Ala 


Trp 


Glu 


Thr 






395 










400 


Trp 


Leu 


Gly 


Asn 


He 


He 


Gin 


Tyr 




410 










415 




Val 


He 


Met 


Thr 


His 


Phe 


Phe 


Ser 


425 










430 






Asn 


Gin 


Asn 


Leu 


Asn 


Phe 


Glu 


Met 



445 
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Tyr 


Gly Ala 


Val Tyr 


Ser 


Val 


Asn 


Pro 


Leu 


Asp 


Leu 


Pro 


Ala He 


He 




450 








J J 


















Glu 


Arg 


Leu 


His Gly 


Leu 


Glu 


Ala 


Phe 


Ser 


Leu 


His 


Thr 


Tyr Ser 


Pro 


tt DO 








^ / u 




















JtlX S 


v^X U. 


Leu 


^ C5 D 




A J. a. 


Jr\J- d 


Tiir 


Leu 

Aon 

4t VJ 


Arg 


Lys 


i_< ti U. 


Gly Ala 

495 


Pro 


Pro 


Leu 


Arg 


Ala Trp 

r- n n 

5UU 


Lys 


Ser 


Arg 


Ala 

c c 


Arg 


Ala 


Val 


Arg 


Ala Ser 
510 


Leu 


He 


Ala 


Gin 
515 


Gly Ala 


Arg 


Ala 


Ala 
520 


He 


Cys 


Gly 


Arg 


Tyr 
525 


Leu Phe 


Asn 


Trp 


Ala 
530 


Val 


Lys Thr 


Lys 


Leu 
535 


Lys 


Leu 


Thr 


Pro 


Leu 
540 


Pro 


Glu Ala 


Ser 


Arg 


Leu 


Asp 


Leu Ser 


Gly 


Trp 


Phe 


Thr 


Val 


Gly 


Ala 


Gly 


Gly Gly Asp 


545 








550 










555 








560 


He 


Tyr 


His 


Ser Val 
565 


Ser 


His 


Ala 


Arg 


Pro 
570 


Arg 











<210> 3 
<211> 571 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> modified HCV NS5B 



<400> 3 



Met 


Ser 


Met 


Ser 


Tyr 


Thr 


Trp 


Thr 


Gly 


Ala 


Leu 


He 


Thr 


Pro 


Cys 


Ser 


1 








5 










10 










15 




Ala 


Glu 


Glu 


Glu 


Lys 


Leu 


Pro 


He 


Ser 


Pro 


Leu 


Ser 


Asn 


Ser 


Leu 


Leu 








20 










25 










30 






Arg 


His 


His 


Asn 


Leu 


Val 


Tyr 


Ser 


Thr 


Ser 


Ser 


Arg 


Ser 


Ala 


Ser 


Gin 






35 










40 










45 








Arg 


Gin 


Arg 


Lys 


Val 


Thr 


Phe 


Asp 


Arg 


Leu 


Gin 


Val 


Leu 


Asp 


Asp 


His 




50 










55 










60 










Tyr 


Lys 


Thr 


Ala 


Leu 


Lys 


Glu 


Val 


Lys 


Glu 


Arg 


Ala 


Ser 


Arg Val 


Lys 


65 










70 










75 










80 


Ala 


Arg 


Met 


Leu 


Thr 


He 


Glu 


Glu 


Ala 


Cys 


Ala 


Leu 


Val 


Pro 


Pro 


His 










85 










90 










95 




Ser 


Ala 


Arg 


Ser 


Lys 


Phe 


Gly 


Tyr 


Ser 


Ala 


Lys 


Asp 


Val 


Arg 


Ser 


Leu 








100 










105 










110 






Ser 


Ser 


Arg 


Ala 


He 


Asp 


Gin 


He 


Arg 


Ser 


Val 


Trp 


Glu 


Asp 


Leu 


Leu 






115 










120 










125 








Glu 


Asp 


Thr 


Thr 


Thr 


Pro 


He 


Pro 


Thr 


Thr 


He 


Met 


Ala 


Lys 


Asn 


Glu 




130 










135 










140 










Val 


Phe 


Cys 


Val 


Asp 


Pro 


Ala 


Lys 


Gly 


Gly 


Arg 


Lys 


Pro 


Ala 


Arg 


Leu 


145 










150 










155 










160 


He 


Val 


Tyr 


Pro 


Asp 


Leu 


Gly Val 


Arg 


Val 


Cys 


Glu 


Lys 


Arg Ala 


Leu 










165 










170 










175 




Tyr 


Asp 


Val 


He 


Gin 


Lys 


Leu 


Ser 


He 


Glu 


Thr 


Met 


Gly 


Ser 


Ala 


Tyr 








180 










185 










190 






Gly 


Phe 


Gin 


Tyr 


Ser 


Pro 


Gin 


Gin 


Arg 


Val 


Glu 


Arg 


Leu 


Leu 


Lys 


Met 






195 










200 










205 








Trp 


Thr 


Ser 


Lys 


Lys 


Thr 


Pro 


Leu 


Gly 


Phe 


Ser 


Tyr 


Asp 


Thr Arg 


Cys 




210 










215 










220 
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Sex* 


Tli3r 


Val 


Thr 


Glu 


Gin 


Asp 


He 


Arg 


Val 


Glu 


Glu 


Glu 


He 


225 










230 










235 










240 


■ty i 


Gin 




Cys 


Asn 


Leu 


Glu 


Pro 


Glu 


Ala 


Arg 




Val 


He 


Ser 


Ser 










245 










250 










255 




i-Jt; Li 


J. iXl. 


ox LL 


Arg 


Leu 


-tyx 


v^y o 


oxy 


Gly 


Pro 


Met 


Phe 


Asn 


Ser 


Lys 


Gly 








260 










265 










270 








CZl n 


\-.y Id 


Gly 


Tyr 


/-jlx y 


^x. y 


^y & 


Arg 


Ala 


Ser 


Gly 


Val 


Leu 


Pro 


Thr 






0 "7 R 
AID 










9 R n 

^ o u 










285 








OCX. 


JtrJLIc: 


Vatxy 


Asn 


Thr 


X X c; 


X XXX 


\_»y t> 


Tyr 


He 




Ala 


Thr 


Ala 


Ala 


Ala 


































T Arc: 
i-J_y o 


ir\±. Ct 


rax d 


Gly Leu 


£\i. y 


7\ csn 


irx \J 


Asp 


Phe 


Leu 


Val 


Cys 


Gly 


Asp 


Asp 


n R 










^ X 










J) j-^ 










•J ^ \j 




Va.i 


Vd.X 


Val 


Ala 


m 11 

\jX U. 


OtiX 


riSp 


Gly Val 




V7X LI 




Jr\±. y 


Ala 


AT » 

XTk,X d 










325 




















~7 >J 




Xj61I 




AXd. 


Phe 


Thr 


vjX Li 


xaX d 


ruc; L. 


Tnr 


Arg 


xyx 


OCX 


Ala 


Pro 


Pro 


Gly 








340 










AR 

-J *sb J 










'^i Rn 

J J w 










Pdto 


Gin 


Pro 


J. IIX 


lyr 


Asp 


Leu 


vjXU 


XIC LX 


X xc 


X ixx 


OCX 


v-y to 


OCX 






•2 c c: 
J O D 










n 

J D VJ 










O O J 








OC= J. 


r\sn 


V dx 


Ser 


Val 


Ala 


Arg 


Asp 


Asp 


Lys 


Gly 


Arg 


Arg 


xy X 


xy X 






J / u 






























1j6\J. 


•PVir* 




Asp 


Ala 


Tin T' 

X XXX 


X XXX 


irx V../ 


Leu 


a 1 a 

raXd 


rax y 


Ala 


Ala 


X XJJ 


Glu 


Thr 


O O 










jj ^ \j 










395 










400 




7\ -v^/f 

y 


IlXo 


Thr 


Pro 


V d X 


2i csn 

XlLOXX 


OCX 


Trp 


Leu 


vjx jr 


Asn 


He 


He 


Met 


xy X 










405 










410 










415 




AT 3 


jr JL 


J.11X 


He 


Trp 


V d X 


At* or 


XMC L- 


Val 


Met 


Met 


Thr 


His 


Phe 


Phe 


Ser 








420 










425 










430 






Tl pa 
J. xc? 






Ser 


Gin 


Glu 


He 


Leu 


Asp 


Arg 


Pro 


Leu 


Asp 


Phe 


Glu 


Met 






f± J O 










A A n 










445 








xyx 




Ala 


Thr 


Tyr 


Ser 


Val 


Thr 


Pro 


Leu 


Asp 


Leu 


Pro 


Ala 


He 


He 




A R n 
3 U 










A R R 

J J 










A n 










m n 

VJTJ. U. 


AUTCf 


jjeti 


His Gly 


±J t: LL 


OCX 


AXd 


Phe 


Thr 




n.x o 


Ser Tyr 


OCX 


Pro 


ft O O 




















A7R 










480 






xjeu 


Asn 


Arg 


V dX 


xtlX d 


vjxy 


Thr 


Leu 


rlx y 


T Arci 


Leu 


Gly 


Pvrc; 
v^y 


jtx w 










485 










490 










AQR 

*3t -7 «J 




Pjto 


Xjeu 


ASTQ" 


Ala 


Trp 


Arg 


His 


Arg 


Ala 


Arg 


Ala 


Val 


Arg 


Ala 


Lvs 


Leu 








500 










505 










510 






He 


Ala 


Gin 


Gly Gly 


Lys 


Ala 


Lys 


He 


Cys 


Gly 


Leu 


Tyr 


Leu 


Phe 


Asn 






515 










520 










525 








Trp 


Ala 


Val 


Arg 


Thr 


Lys 


Thr 


Asn 


Leu 


Thr 


Pro 


Leu 


Pro 


Ala 


Thr 


Gly 




530 










535 










540 










Gin 


Leu 


Asp 


Leu 


Ser 


Ser 


Trp 


Phe 


Thr 


Val 


Gly 


Val 


Gly 


Gly 


Asn 


Asp 


545 










550 










555 










560 


He 


Tyr 


His 


Ser 


Val 


Ser 


Arg 


Ala 


Arg 


Thr 


Arg 
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Met 


Seir 


Met 


Ser 




Thr 


Trp 


Thr 


Gly 


Ala 


Leu 


Val 


Thr 


Pro 


Cys 


Ala 


1 








5 










10 










15 




Ala 


Glu 


Glu 


Ser 


Jjy g 


Leu 


Pro 


He 


Ser 


Pro 


Leu 


Ser 


Asn 


Ser 


Leu 


Leu 








20 










25 










30 








His 


His 


Asn 


Met 


Val 


Tvr 

xy X 


Ala 


Thr 


Thr 


Thr 


Arg 


Ser 


Ala 


Val 


Thr 






35 










40 










45 










Gin 


Lys 


Lys 


Val 


Thr 


Phe 


Asp 




Leu 


Gin 


Val 


Val 


Asp 


Ser 


His 




50 










55 










60 














\J JL \JL 


V AX 






ox LX 


X X 




Ala 


x-xx y 


Ala 


OCX 


«.x y 


V CIX 


TA7"C! 
































o u 


Ala 


A3r5r 


Leu 


JLJCSLI. 


J. XXX 


X XXX 


CXI 11 


CXI 11 

ox IX 


AT a 


Vrf jr O 




Leu 


J. XXX 


IrX \J 


Jtrx \j 


XX X O 










O .J 










Qn 














Sqic 


Ala 




Ser 


Lys 


Phe 


m V 

VJX Jr 


Tvy 
xy X 


Gly 


Ala 


XJ Jf o 


Asp 


Val 


Arg 


Ser 


His 








1 no 

X U VJ 










1 n^ 

X 










1 1 n 

X X VJ 






Sex* 




• Lys 


Ala 


He 


Asn 


His 


He 


OCX 


Ser 


Val 


XX 


Lys 


Asp 


Leu 


XJC ux 






115 










X A V/ 










125 








Asp 


Asp 






X XXX 


JTX vj 


X xc? 


Pro 


X XXX 


X XXX 


X XC7 


Met 


Ala 


Lys 




m 11 

ox LX 




13 0 










13 5 










140 










Val 


Phe 


Ala 


Val 


Asn 


Pro 


Ala 


Lys 


Gly 


Gly 


Arg 


Lys 


Pro 


Ala 


Arg 


Leu 


145 










150 










155 










160 


He 


Val 


X y J. 


Pro 


Asp 


Leu 


Glv 


Val 


jn.x y 


Val 


Cys 


Glu 


Lys 


Arg 


Ala 


Leu 










165 










170 










175 




His 


Asp 


Val 


He 


Lys 


Lys 


Leu 


Pro 


Glu 


Ala 


Val 


Met 


Gly Ala 


Ala 


TvT 
X X 








180 










185 










190 






Glv 


Phe 


Gin 




Ser 


Pro 


Ala 


Gin 


Arg 


Val 


Glu 


Phe 


Leu 


Leu 


Thr 


Ala 






195 










200 










205 








a. a- ^ 


Lys 


Se3r 


Lys 


Lys 


Thr 


Pro 


Met 


Glv 


Phe 


Ser 


Tvr 


Asp 


Thr 


Arg 


Cys 




210 










9 1 S 

^ X ^ 










99 0 










Ptie 


Asp 


Seir 


Thr 


Val 


Thr 


VjX LX 


Lys 


Asp 


He 


Arg 


Val 


Glu 


Glu 


Glu 


Val 


225 










^ J VJ 










^ o ^ 










9 An 

/2j W 


a. J- 


Gin 


Cys 


Cys 


Asp 


Leu 


Glu 


Pro 


Glu 


Ala 


AX y 


Lys 


Val 


He 


Thr 


Ala 










£j rx *J 










250 










9 

£i .J ^ 






X 4.XX 




Arg 


±JKS LX 




V CI X 


m V 


ai V 


IT X W 


X\ic: L« 


nx o 


Asn 


Ser 


T Arc 
xj_y o 


CX'\ V 
OX_y 








^ t; W 










<£j vj ^ 










270 






AS]p 


Leu 




VjXjf 


xyx 


xix y 


Arg 


V* jf O 


A TTCT 

xax y 


Ala 


OCX 


m V 


Val 


Tyr 


X XXX 


X XXX 






275 










280 










285 








Ser* 


Phe 


Glv 


Asn 


Thr 


Leu 


Thr 


Cys 


TVT 
A X 


Leu 


Lys 


Ala 


Thr 


Ala 


Ala 


He 




290 










295 




















Airg 


Ala 


Ala 


Glv 


Leu 


Arg 


Asp 


Cys 


Thr 


Met 


Leu 


Val 


Cys 


Gly 


Asp 


Asp 


3 05 










310 










315 










32 0 


Lieu 


Val 


Val 


He 


Ala 


Glu 


Ser 


Asp 


Gly 


Val 


Glu 


Glu 


Asp 


Asn 


Arg 


Ala 










325 










330 










335 




Leu 


Axg" 


Ala 


Phe 


Thr 


Glu 


Ala 


Met 


Thr 


Arg 


Tyr 


Ser 


Ala 


Pro 


Pro 


Gly 








*± V/ 










■J Tt J 










350 






Asp 


Ala 


P3ro 




Jl X VJ 


X^XA 






Leu 


Glu 


Leu 


He 


Thr 


Ser 


V-» o 


OCX 






•2 cr c 
^ Zj 3 










fin 

O D U 










365 








Ser 


Asn 


Val 


Ser 


Val 


Ala 


His 


Asp 


Val 


Thr 


Gly Lys 


Lys 


Val 


Tyr 


Tyr 




370 










375 










380 










Leu 


Thr 


Arg 


Asp 


Pro 


Glu 


Thr 


Pro 


Leu 


Ala 


Arg 


Ala 


Ala 


Trp 


Glu 


Thr 


385 










390 










395 










400 


Val 


Arg 


His 


Thr 


Pro 


Val 


Asn 


Ser 


Trp 


Leu 


Gly Asn 


He 


He 


Val 


Tyr 










405 










410 










415 




Ala 


Pro 


Thr 


He 


Trp 


Val 


Arg 


Met 


He 


Leu 


Met 


Thr 


His 


Phe 


Phe 


Ser 








420 










425 










430 
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-L 




OCX 


O JLXl 




x^d. CI 


Leu 


V7_L LI 


XJ jr o 


Ala 


Leu 


Asp 




Met 




J D 










AAO 

r±*db VJ 










*± *± J 














O V? J. 


J — L 


Ttir 


Pro 




Asp 


Leu 


Pro 


X^XCL XXvS 


He 












J J 










A fin 












n J. o 


Pi %r 

Vjj.y 


Leu 


Ser 






Tiir 


T>oi 1 


nx iD 


vjx_y 


xyjL oox 


Jr X w 


4± O O 








A7 n 










^ / J 








f± O *J 


CI 






Airg 


V dJ. 






-ri-L d 


T 


Arg 


Lys 


Leu 


Gly Val 


Pro 








^ R 

^ O D 










A Q n 








495 




JTi. 




Ala 










Ala 


Arg 


Ala 


Val 


Arg 


Ala Lys 


Leu 






500 










505 










510 




lie 


Ala Gin 


Gly 


Gly 


Arg 


Ala 


Lys 


lie 


Cys 


Gly 


He 


Tyr 


Leu Phe 


Asn 




515 










520 










525 






Trp 


Ala Val 


Lys 


Thr 


Lys 


Leu 




Leu 


Thr 


Pro 


Leu 


Pro 


Ala Ala 


Ala 




530 








535 










540 








Lys 


Leu Asp 


Leu 


Ser 


Gly 


Trp 


Phe 


Thr 


Val 


Gly Ala 


Gly Gly Gly Asp 


545 








550 










555 








560 


lie 


Tyr His 


Ser 


Met 


Ser 


His 


Ala 


Arg 


Pro 


Arg 
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Met 


Ser 


Met 


Ser 


Tyr 


Thr 


Trp 


Thr 


Gly 


Ala 


Leu 


He 


Thr 


Pro 


Cys 


Ala 


1 








5 










10 










15 




Ala 


Glu 


Glu 


Glu 


Lys 


Leu 


Pro 


He 


Asn 


Pro 


Leu 


Ser 


Asn 


Ser 


Leu 


He 








20 










25 










30 






Arg 


His 


His 


Asn 


Met 


Val 


Tyr 


Ser 


Thr 


Thr 


Ser 


Arg 


Ser 


Ala 


Ser 


Leu 






35 










40 










45 








Arg 


Gin 


Lys 


Lys 


Val 


Thr 


Phe 


Asp 


Arg 


Val 


Gin 


Val 


Phe 


Asp 


Gin 


His 




50 










55 










60 










Tyr 


Gin 


Glu 


He 


Leu 


Lys 


Glu 


He 


Lys 


Leu 


Arg 


Ala 


Ser 


Lys 


Val 


Gin 


65 










70 










75 










80 


Ala 


Lys 


Leu 


Leu 


Ser 


Val 


Glu 


Glu 


Ala 


Cys 


Asp 


Leu 


Thr 


Pro 


Ser 


His 










85 










90 










95 




Ser 


Ala 


Arg 


Ser 


Lys 


Tyr 


Gly 


Tyr 


Gly Ala 


Gin 


Asp 


Val 


Arg 


Ser 


His 








100 










105 










110 






Ala 


Ser 


Lys 


Ala 


Val 


Asn 


His 


He 


Arg 


Ser 


Val 


Trp 


Glu Asp 


Leu 


Leu 






115 










120 










125 








Glu 


Asp 


Ser 


Asp 


Thr 


Pro 


He 


Pro 


Thr 


Thr 


He 


Met 


Ala 


Lys 


Asn 


Glu 




130 










135 










140 










Val 


Phe 


Cys 


Val 


Asp 


Pro 


Ser 


Lys 


Gly 


Gly 


Arg 


Lys 


Pro 


Ala 


Arg 


Leu 


145 










150 










155 










160 


He 


Val 


Tyr 


Pro 


Asp 


Leu 


Gly Val 


Arg 


Val 


Cys 


Glu 


Lys 


Met 


Ala 


Leu 










165 










170 










175 




Tyr 


Asp 


Val 


Thr 


Gin 


Lys 


Leu 


Pro 


Gin 


Ala 


Val 


Met 


Gly 


Ser 


Ala 


Tyr 








180 










185 










190 






Gly 


Phe 


Gin 


Tyr 


Ser 


Pro 


Thr 


Gin 


Arg 


Val 


Glu 


Tyr 


Leu 


Leu Lys 


Met 



195 200 205 
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Arg 


Sear 


Lys 


Lys 


Val 


Pro 


Met 


Glv 


Phe 


Ser 


Tvr 


Asp 


Thr 


Arg 


Cys 




210 










215 










220 










Phe 


Asp 


Sear 


Tliir 


Val 


Tlir 


Glu 


Arg 


Asp 


He 


Arg 


Thr 


Glu 


Asn 


Asp 


He 


225 










230 










235 










240 


Tvir 


Gin 


Ser 


Cys 


Gin 


Leu 


Asp 


Pro 


Val 


Ala 


Arg 


Arg 


Ala 


Val 


Ser 


Ser 










245 










250 










255 




Ij©U. 


Tli3r 


Glu 


<"-*- y 


Leu 


•Pvr* 


Val 


Qly 


Gly 


Pro 


Met 


Val 


Asn 


Ser 


Lys 


Gly 








2 60 










2 65 










270 






Gin 


Seir 




Glv 




rxj. y 


Arg 




Arg 


Ala 


Ser 


Glv 


Val 


Leu 


Pro 


Thr 


























o ^ 










Met 


Gly 


Asn 


Tlir 


He 


Thr 


Cys 




Leu 


Lys 


Ala 


Gin 


Ala 


Ala 


Cys 




290 










295 










300 












Ala 


Ala 


Asn 


He 


Lys 


Asp 




Asp 


Met 


Leu 


Val 


Cys 


Gly 


Asp 


Asp 


305 










«7 X u 










J J. ^ 












Xj6U 


Val 


Val 


He 


Cys 


Glu 


Ser 


Ala 


Glv 


Val 


Gin 


Glu 


Asp 


Thr 


Glu 


Ser 










325 










33 0 










^ ^ 




XjSU 




Ala 


Phe 


Tlir 




Ala 


Met 


Thr 


Arg 




Ser 


Ala 


Pro 


Pro 


Gly 








340 










345 










350 






Asp 


Ala 


Pz"o 


Gin 


Pro 


Ttir 




Asp 


Leu 


Glu 


Leu 


He 


Thr 


Ser 


Cys 


Ser 






355 










3 60 










3 65 








Ssir 


Asn 


Val 


Sear 


Val 


Ala 


His 


Asp 


Gly 


Asn 


Gly 


Lys 


ifXJL y 




Tvf 
xy a. 


Tvi^ 




370 










375 










380 










Lsu. 


Tli3r 


Aurg 


Asp 


Cys 


Thr 


Thr 


Pro 


Leu 


Ala 


Arg 


Ala 


Ala 




Glu 


Thr 


385 










390 










395 










400 


Ala 




His 


Tliar 


Pro 


Val 


Asn 


Ser 




Leu 


Gly 


Asn 


He 


He 


Met 


Phe 










405 










410 










415 




Ala 


PlTO 


Tli3r 


He 




Val 


Arg 


Met 


Val 


Leu 


Met 


Thr 


His 


Phe 


Phe 


Ser 








420 










425 










430 






lie 


Leu 


Gin 


Sear 


Gin 


Glu 


Gin 


Leu 


Glu 


Lys 


Ala 


Leu 


Asp 


Phe 


Asp 


He 






435 










440 










445 










Glv 


Val 


Tliar 




Ser 


Val 


Ser 


Pro 


Leu 


Asp 


Leu 


Pro 


Ala 


He 


He 




450 










455 










460 










Gin 


Arg* 


Leu 


His 


Gly 


Met 


Ala 


Ala 


Phe 


Ser 


Leu 


His 


ni V 


J. 


Ser 


Pro 


465 










470 










475 










480 


Val 


Glu 


Leu 


Asn 


Arg 


Val 


Glv 


Ala 


Cys 


Leu 


Arg 


Lys 


Leu 


Gly 


Val 


Pro 










485 










490 










495 




Pro 


Leu 


Aircr 


Ala 




Arcr 


His 


Arg 


Ala 


Arg 


Ala 


Val 


Arg 


Ala 


Lvs 


Leu 








500 










505 










510 






lie 


Ala 


Gin 


Gly 


Gly 


Lys 


Ala 


Ala 


He 


Cys 


Gly 


Lys 


Tyr 


Leu 


Phe 


Asn 






515 










520 










525 








Trp 


Ala 


Val 


Lys 


Thr 


Lys 


Leu 


Lys 


Leu 


Thr 


Pro 


Leu 


Val 


Ser 


Ala 


Ser 




530 










535 










540 










Lys 


Leu 


Asp 


Leu 


Ser 


Gly 


Trp 


Phe 


Val 


Ala 


Gly 


Tyr 


Asp 


Gly 


Gly 


Asp 


545 










550 










555 










560 


He 


Tyr 


His 


Ser 


Val 


Ser 


Gin 


Ala 


Arg 


Pro 


Arg 
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<400> 6 

atgtcaatgt 

aagttaccga 

accacaacaa 

ctcgactcct 

gcaaggctcc 

aaatatgggt 

aagtccgtgt 

gccaaaaatg 

atcgtttacc 

caaaaacttc 

cgggtagagt 

gatacccgat 

tatcgggcct 

ctttacgtgg 

cgcgccagcg 

ttagcggctt 

ttggttgtca 

acggaggcta 

ctggagctga 

cgcagatact 

gttagacact 

tgggctcgca 

gaccagaacc 

ccagctataa 

cacgaactga 

tggaagagcc 

gtctgcggtc 

ccggaggcgc 

atttatcaca 



cgtatacatg 
ttaacccctt 
agagcgcctc 
actacgactc 
tcaccatgga 
ttggggctaa 
ggaaggacct 
aggtgttctg 
ctgacctcgg 
ctcaggcggt 
ttctcttgaa 
gctttgactc 
gctccttgcc 
gagggcctat 
gggtgctcac 
gtaaagctgc 
tctcagaaag 
tgaccaggta 
taacatcttg 
accfcgaccag 
cccctgtcaa 
tggtcctgat 
tcaactttga 
ttgaaaggtt 
cacgggtggc 
gggcacgtgc 
gatatctctt 
gcctcctgga 
gcgtgtcgcg 



gacaggcgcc 
gagcaactcc 
actaagggct 
agtcttaaag 
ggaggcttgc 
ggaggtccgc 
cctggaggac 
C9tggacccc 
cgtcagggtc 
gatgggggct 
agcatgggcg 
aaccgtcact 
cgaggaggcc 
gttcaacagc 
cactagcatg 
agggataatc 
ccaggggacc 
ttctgcccct 
ctcctcaaat 
agaccctacc 
ttcatggctg 
gacacacttc 
gatgtacgga 
acatgggctt 
ttcagccctc 
agtcagggcg 
caactgggcg 
tttatccagc 
tgcccgacca 



ttgatcactc 
ctgttgcgat 
aaaaaggtaa 
gacattaagc 
cagttaaccc 
agcttgtccg 
tcagaaacac 
accaaggggg 
tgcgagaaga 
tcttatggat 
gaaaagaagg 
gagagagaca 
cacactgcca 
aagggccaaa 
gggaacacca 
gcgcccacaa 
gaggaggacg 
cctggtgacc 
gtgtctgtgg 
actccaatcg 
ggaaacatca 
ttctccattc 
gcggtgtact 
gacgcttttt 
agaaaacttg 
tccctcatct 
gtgaagacca 
tggttcaccg 
cgc 



cttgtagtcc 
atcacaacaa 
cttttgatag 
tagcggcctc 
caccccattc 
ggagggccgt 
caattcccac 
gcaagaaagc 
tggcccttta 
tccagtattc 
accctatggg 
tcaggactga 
tacactcgct 
cctgcgggta 
tcacatgcta 
tgctggtatg 
agcggaacct 
cccccagacc 
cgctgggccc 
cccgggctgc 
tccagtacgc 
tcatggctca 
ccgtgagtcc 
ctctgcacac 
gggcgccacc 
cccgtggggg 
agctcaaact 
tcggcgccgg 



cgaagaggag 
ggtgtactgt 
gatgcaagtg 
caaggtcacc 
tgcaagatct 
taaccacatc 
aaccattatg 
agctcgcctt 
tgacattaca 
ccccgctcag 
tttttcgtat 
ggagtccata 
aactgagaga 
caggcgttgc 
cgtgaaagcc 
cggcgatgac 
gagagccttc 
ggagtatgat 
acaaggccgc 
ctgggaaaca 
cccgaccata 
agacacgctg 
cttggacctc 
atacactccc 
cctcagagcg 
gagagcggcc 
cactccattg 
cgggggcgac 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1713 
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<211> 1713 
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<400> 7 

atgtcaatgt 

aagttaccga 

acaacctcaa 

ctggacgcac 

gcgaggctcc 

cgatacggat 

cggtccgtgt 

gctaaaaatg 

atcgtatacc 

caaaagcttc 

cgggtcgatt 

gacacccgct 

tatcaggctt 

ctttacgtag 

cgcgcaagcg 



cctacacatg 
tcaaccctct 
ggagtgcctc 
actatgactc 
tcacggtaga 
ttggggcaaa 
gggaggacct 
aggtgttctg 
ccgaccttgg 
ccaaagcgat 
tcctcctcaa 
gctttgactc 
gttctctgcc 
cfacrorgcccat 
gtgttttcac 



gacaggcgcc 
gagtaattcg 
tctgagggca 
agtcttgcag 
ggaagcctgc 
agaggtgcgc 
cctggaagac 
cattgatcca 
ggtcagggtg 
aatggggcca 
agcttgggga 
aaccgtcacg 
tcaagaagcc 
gacaaacagc 
caccagcatg 



ttgatcacac 
ctcatgcggt 
aagaaggtga 
gacgttaagc 
gcgctgaccc 
agcttatcca 
caacataccc 
actaaaggtg 
tgcgaaaaga 
tcctatgggt 
agtaagaagg 
gagagggaca 
agaactgtca 
aaagggcaat 
gggaatacca 



catgtgggcc 
tccataataa 
cttttgacag 
gggccgcctc 
cgccccactc 
ggagggccgt 
caattgacac 
ggaaaaagcc 
tggccctcta 
tccaatactc 
acccaatggg 
taagaacaga 
tacactcgct 
cctgcggcta 
tgacatgtta 



cgaagaggag 60 
ggtgtactcc 120 
ggtgcaggtg 180 
taaggttagt 240 
cgccaaatcg 300 
taaccacatc 3 60 
aactatcatg 42 0 
agctcgcctc 480 
tgacatcgca 540 
tcccgcagaa 600 
gttctcgtat 660 
agaatccata 72 0 
cactgagaga 780 
caggcgttgc 840 
catcaaagcc 900 
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cttgcagcgt 
ctggtcgtca 
acggaggcta 
ttggagctta 
cgccggtact 
gtaagacact 
tgggtccgga 
aaccaaaatc 
ccggccataa 
cacgaactct 
tggaagagtc 
atttgtggcc 
cccgaggcga 
atttatcaca 



gtaaggctgc 
tctcagagag 
tgaccaggta 
taacatcctg 
tcctaaccag 
cccctgtcaa 
tggtcataat 
tcaattttga 
ttgaaaggct 
cacgggtggc 
gggcgcgtgc 
gctacctctt 
gccgcctgga 
gcgtgtcgca 



^gggatcgtg 

ccaaggtaac 
ttccgcccct 
ctcctcaaac 
agaccctacc 
ttcttggctg 
gactcacttc 
gatgtacggg 
acatgggctt 
agcaactctc 
cgtgagagct 
caactgggcg 
tttatccggg 
tgcccgaccc 



gaccctgtta 
gaggaggacg 
cccggtgacc 
gtatcggtag 
actccaatca 
ggcaacatca 
ttctccatac 
gcagtatact 
gaagcctttt 
agaaaacttg 
tcactcatcg 
gtgaaaacaa 
tggttcaccg 
cgc 



tgttggtgtg 
agcgaaacct 
ttcccagacc 
cgctggactc 
cccgagctgc 
tccagtacgc 
tattggccca 
cggtcaatcc 
cactgcacac 
gagcgcctcc 
cccaaggagc 
agctcaaact 
tgggcgccgg 



tggagacgac 
gagagctttc 
ggaatatgac 
tcggggtcgc 
ttgggaaaca 
ccccacaatc 
ggacactctg 
attagaccta 
atactctccc 
ccttagagcg 
gagggcggcc 
cactccattg 
cgggggcgac 



960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1713 



<210> 8 
<211> 1713 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> nucleotide sequence encoding SEQ ID NO: 



<400> 8 

atgtcaatgt cgtatacatg gacaggcgcc 
aaactgccca tcagcccact cagcaattct 
acgtcgtcga gaagcgcttc ccagcgtcag 
ctcgacgacc attataagac tgcattaaag 
gcccgcatgc tcaccatcga ggaagcgtgc 
aagttcgggt atagtgcgaa ggacgttcgc 
cgctccgtct gggaggacct gctggaagac 
gcgaagaacg aggtgttttg tgtggacccc 
attgtgtacc ctgacctggg ggtgcgtgtc 
cagaagttgt caattgagac gatgggttcc 
cgggtcgaac gtctactgaa gatgtggacc 
gacacccgct gctttgactc aactgtcact 
tatcaatgct gtaaccttga accggaggcc 
ctttactgcg ggggccctat gttcaacagc 
cgtgccagtg gagttctgcc taccagcttt 
acagcggccg cgaaggccgc aggcctccgg 
ttggtcgtgg tggctgaaag tgacggcgtc 
acggaggcta tgaccaggta ctctgctcca 
cttgagctca ttacatcttg ctcctctaac 
aggtattatt acctcacccg tgatgccact 
gcccgtcaca ctccagtcaa ctcctggtta 
tgggtgcgca tggtaatgat gacacacttt 
gatcgacccc ttgactttga aatgtacggg 
ccagcaatca ttgaaagact ccatggtcta 
gtagagctca atagggtcgc ggggacactc 
tggagacatc gggcacgagc agtgcgcgcc 
atatgtggcc tttatctctt caattgggcg 
ccagccactg gccagttgga cttgtccagc 
atttatcaca gcgtgtcacg tgcccgaacc 



ttgatcacac catgtagtgc tgaggaggag 60 
ttgttgagac atcataacct agtctattca 120 
aggaaggtta ccttcgacag actgcaggtg 180 
gaggtgaagg agcgagcgtc tagggtgaag 240 
gcgctcgtcc ctcctcactc tgcccggtcg 3 00 
tccttgtcca gcagggccat tgaccagatc 3 60 
accacaactc caattccaac caccatcatg 420 
gctaaagggg gccgcaagcc cgctcgcctc 480 
tgtgagaaac gcgccctata tgacgtgata 540 
gcttatggat tccaatactc gcctcaacag 600 
tcaaagaaaa cccccttggg gttctcatat 660 
gaacaggaca tcagggtaga agaggagata 72 0 
aggaaagtga tctcctccct cacggagcgg 780 
aagggggccc agtgtggtta tcgccgttgc 840 
ggcaacacaa tcacttgtta catcaaggcc 900 
aacccggact ttctcgtctg cggagatgat 9 60 
gatgaggata gagcagccct gagagccttc 1020 
cccggagatg ccccacagcc cacctatgac 1080 
gtctccgtag cacgggacga caaggggagg 1140 
actcccctag cccgcgcggc ttgggaaaca 12 0 0 
ggtaacatca tcatgtacgc gcctactatc 1260 
ttctccatac tccaatccca ggagatactt 1320 
gccacttact ctgtcactcc gctggattta 1380 
agcgcattta cgctccacag ttactctcca 1440 
aggaagcttg ggtgcccccc cctacgagct 1500 
aagcttatcg cccagggagg gaaggccaaa 1560 
gtacgcacca agaccaatct cactccactg 1620 
tggtttacgg ttggtgtcgg cgggaacgac 1680 
cgc 1713 



<210> 9 
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<211> 1713 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> nucleotide sequence encoding SEQ ID NO: 4 



<400> 9 

atgtcaatgt 

aagctgccaa 

acgaccaccc 

gtggacagtc 

gcacgcttgc 

aagttcggct 

agctccgtgt 

gccaaaaatg 

atcgtgtatc 

aaaaaactgc 

cgggtggaat 

gatacccgct 

tatcagtgtt 

ctctatgtgg 

cgcgcaagcg 

acggccgcca 

ttagtcgtca 

acggaggcta 

ctggaactaa 

aaggtatatt 

gtccgacaca 

tgggtgcgca 

gagaaagcac 

ccggcaatca 

cacgaactca 

tggagacatc 

atatgtggca 

cctgccgctg 

atttatcaca 



cgtatacatg 
ttagccccct 
gttctgctgt 
actacaatga 
ttaccacaga 
acggggcgaa 
ggaaggactt 
aggtcttcgc 
cggatctcgg 
ctgaggccgt 
ttcttctgac 
gctttgactc 
gtgacctgga 
gcggccctat 
gcgtctacac 
tcagggcggc 
tcgctgagag 
tgacgagata 
taacatcatg 
acctaacccg 
ctccagtcaa 
tgatattgat 
tcgacttcga 
ttcaaagact 
accgggtggc 
gggcccgagc 
tatacctctt 
ccaaactcga 
gcatgtctca 



gacaggcgcc 
gagcaattca 
gacacggcag 
agtgcttaag 
ggaagcttgc 
ggatgttcgg 
gctggacgac 
tgtgaaccca 
ggtccgggtt 
gatgggagcc 
tgcttggaag 
cactgtaacc 
gcccgaagcc 
gcacaacagc 
caccagcttc 

ggggctgaga 

cgacggcgta 
ctcggctccc 
ttcatccaac 
agaccctgaa 
ttcctggttg 
gacccacttt 
.tatgtacg-ga 
ccatggctta 
cggagccctc 
agtccgcgct 
taactgggcg 
tttatcgggt 
tgcccgaccc 



ttggtaacac 
cttttgcgcc 
aagaaggtga 
gagataaagg 
gacctgacgc 
agccattccc 
aacaataccc 
gcgaagggag 
tgcgagaaga 
gcttatggct 
tcgaagaaga 
gaaaaggaca 
cgcaaagtca 
aagggagacc 
gggaacacgc 
gactgcacta 
gaggaggaca 
ccaggtgacg 
gtctcagtcg 
actcccttgg 
ggaaacatca 
ttctcaatac 
gtcacctact 
agcgcgttca 
agaaaacttg 
aagcttatcg 
gtaaaaacca 
tggtttacgg 
cgc 



cttgcgcggc 
atcacaatat 
ccttcgaccg 
cacgagcatc 
ccccccactc 
gcaaggccat 
caataccaac 
gtcggaagcc 
gagcgcttca 
tccaatactc 
ccccaatggg 
tcagggtcga 
tcaccgccct 
tttgtgggta 
tgacgtgcta 
tgttggtttg 
accgagccct 
ccccgcagcc 
cgcacgacgt 
cgcgagccgc 
tagtctacgc 
tccagagcca 
ctatcactcc 
cgctgcacgg 
gggtaccccc 
cccagggagg 
aactcaaact 
taggcgccgg 



tgaggaatca 
ggtgtatgcc 
cctgcaggtg 
cagagtgaag 
agccagatca 
taaccacatc 
aacaatcatg 
tgctcgcctg 
cgacgtcatc 
cccagcgcag 
gttctcttat 
ggaagaggtc 
cacagataga 
tcggagatgt 
tctcaaagcc 
cggtgatgac 
ccgagccttc 
agcatatgac 
gacgggtaaa 
atgggagaca 
tcccacaata 
ggaagccctt 
gctggattta 
atactctcca 
gctgagagcg 
tagagccaaa 
cactccattg 
cgggggagac 



60 
120 
180 
240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1713 



<210> 10 

<211> 1713 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> nucleotide sequence encoding SEQ ID NO: 5 



<400> 10 

atgtcaatgt cgtatacatg gacaggcgcc 
aagcttccaa taaatcctct gagcaactcc 
accacatcac gcagcgccag cctccgccag 
ttcgaccaac attaccagga aatactaaag 
gcgaagctct tatccgtaga ggaagcctgc 
aaatatgggt atggtgcaca ggacgttaga 
cgctccgtgt gggaggactt gctagaagac 
gctaagaatg aagtcttctg cgtagatccg 



ttgataacac catgtgctgc ggaggaggag 60 
ctcataagac accataacat ggtgtattcc 120 
aagaaggtca catttgacag agtgcaagtg 180 
gagattaagc ttcgagcgtc caaggtgcag 240 
gacctcacac catcgcactc agcccggtcc 300 
agccatgcta gcaaggccgt caaccacatc 3 60 
tctgatactc caattcccac aaccatcatg 420 
tcgaagggtg gacgcaagcc ggcacgctta 480 
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atagtttacc cagacttggg cgtgcgggtc tgcgagaaga tggccctata cgacgtcacg 540 
cagaagttac cacaggccgt gatgggttca gcatacggat tccagtactc ccccacccag 6 00 
agggttgagt acctgctcaa aatgtggcgg tcaaagaagg tgcctatggg cttttcttac 660 
gacaccaggt gttttgattc aaccgtcact gagcgggaca tccggactga gaacgacatc 720 
tatcagtctt gccagctgga tcccgtagca aggagggcag tatcatccct aacggaacgg 780 
ctctacgtag gcggccccat ggtgaactcc aagggacagt catgtggcta ccgtagatgc 840 
cgagccagtg gggtgctgcc cacgagcatg ggaaacacca tcacgtgcta tctgaaggca 900 
caggccgcct gcagggcggc caacatcaag gactgtgaca tgttggtgtg cggagatgac 960 
ttagtggtca tttgtgagag tgctggcgtc caggaggaca ctgagtcact gcgagcattc 1020 
acggatgcta tgaccaggta ctcagctccc cctggagacg ccccgcaacc tacttacgac 1080 
cttgagctca taacatcatg ctcatccaat gtctccgtcg cccacgatgg caacgggaag 1140 
agatattact acctcacacg tgactgtacc actccacttg cgcgggccgc ctgggagaca 1200 
gcccgccaca ctccagtcaa ctcgtggttg ggcaacatca ttatgtttgc ccccacgata 12 60 
tgggtgcgta tggttctgat gacccatttt ttctccatcc tccagtcaca agagcaattg 132 0 
gagaaagcac tcgactttga catctatgga gtgacctatt ccgtctctcc acttgatctc 1380 
ccagcaatca ttcaacgact ccatggcatg gcagcatttt cactccacgg atactctcca 1440 
gttgagctca atagggtagg ggcttgcctc aggaaacttg gggtgcctcc cttgcgagcc 1500 
tggagacatc gagccagagc tgtcagagcc aaactcattg cccaaggggg gaaagcggcc 1560 
atatgcggta agtacctctt taactgggca gtgaagacca aactaaaact cactccattg 162 0 
gtctccgcga gcaagcttga cttatcaggc tggttcgtgg ccggctacga cgggggggac 168 0 
atttatcaca gcgtgtccca ggctcgaccc cgt 1713 

<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 11 _ 
ctccgtcgtg tgctgcgcca tgtc 24 

<210> 12 

<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 12 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 34 

<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 13 

tcatactctt ggaccggggc tct 23 
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<210> 14 
<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 14 

gtgccgctct atcgagcggg gagt 24 

<210> 15 

<211> 21 
<212> DNA 

<213> Artificial Secjuence 
<220> 

<223> Primer 



<210> 16 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 16 

atactcctgg acaggggccc t 21 

<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<210> 18 

<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

gagcgtggtc tgctgctcta tgtc 24 



<400> 15 

atactcctgg acaggggccc t 



21 



<400> 17 

ccgctctacc gagcggggag t 



21 
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<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 19 

ataatatgat cacaccatgt agtgctgagg 30 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<210> 21 

<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 21 

gatcggagga cgtcgtgtgc tgtt 24 

<210> 22 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<210> 23 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 23 

aagctgccta ccgagcaggc agca 24 



<400> 20 

ccagctcacc gtgctggcag g 



21 



<400> 22 

gttcgatgtc atactcgtgg actg 



24 
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<210> 24 

<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 24 

ctaagctcag gctcttggtc cact 24 

<210> 25 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 25 

gacgacgtcg tatgttgttc catg 24 

<210> 26 

<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 26 

ctaccgagcg gggagcaaaa agatg 25 

<210> 27 
<211> 8 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> His-Tag 
<400> 27 

Leu Glu His His His His His His 
1 5 



<210> 28 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence encoding SEQ ID NO: 27 
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<400> 28 

ctcgagcacc accaccacca ccac 24 



16/16 



